The anti-Shine-Dalgarno region in Escherichia coli 16S ribosomal RNA is not essential for the correct selection of translational starts.
Plasmid pPM114, which contains the Escherichia coli 16S rRNA gene under control of a T7 promoter, was linearized upstream of the 3' end of the gene and used in an in vitro transcription assay to yield a 16S rRNA lacking about 30 nucleotides at its 3' end. This truncated 16S rRNA was assembled into 30S subunits which contain the full complement of 30S proteins, including S21, but were impaired in their capacity to associate to the 50S subunits. This impairment was paralleled by a decrease in their protein synthesis activity under the direction of natural or artificial messengers. However, although the anti-Shine-Dalgarno sequence was missing, the initiation step was not specifically affected, and the mutated ribosomes could initiate translation at the correct start sites. This supports previous suggestions that the translational efficiency and the selection of translational starts are not solely controlled by the Shine-Dalgarno interaction. A novel interpretation of the role of protein S21 is also proposed which is independent of the activation by this protein of the base-pairing potential of the anti-Shine-Dalgarno sequence of 16S rRNA.